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Abstract 
Information and communication technologies (ICTs) devices operate within the atmosphere around the earth as part 
of their global network. They are therefore subjected to all the natural activities that take place in this global space. 
Solar storm activities continue to increase in intensity and NASA has issued a warning that a powerful solar storm 
may hit the earth sometime in 2012. This has the potential to lead to ICTs devices not functioning at all if this 
happens. In this paper a worst case scenario of this storm, if it was to happen, is discussed with its pros and cons. 
 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of ICESB 2011 
 
Keywords: ICT, Internet, Communication, Satellite, Sun, Solar Flare, Solar Storm, Solar Wind, Solar Radiation, NASA, Emission, 
Electron, Hydrogen, Aurora 
1.Introduction 
This paper provides links between ICT and solar storms, giving glimpses of a wide variety of research 
and action regarding ICTs and how they can be affected by solar flares. Research in the early 2000 
created a number of potential worst case scenarios which illustrated the destructive power of solar storms, 
including scenarios showing that powerful nations in the developed world could be brought to their knees 
for a decade or more by a storm of large magnitude. 
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1.1.Solar Storm and Solar Flare 
A solar storm is an event in which activity on the Sun interferes with the Earth's magnetic field. Solar 
storms occur as a result of events such as solar flares and Coronal Mass Ejections (CME)[1]. These events 
generate a so-called “solar wind,” a gust of charged particles which can slam into the Earth's magnetic 
field in hours if the solar wind happens to be traveling in the direction of the Earth. The collision can 
generate quite a light show as a geomagnetic storm erupts, and the storm can last for several days under 
the right conditions. 
2.Literature Review 
Solar flares were first observed on the Sun in 1859 by English astronomer Richard Carrington.[2] Solar 
flares may take several hours or even days to build up, but the actual flare takes only a matter of minutes 
to release its energy. Solar activity is classified as A, B, C, M or X according to the brightness of its X-
rays near Earth as measured on the GOES spacecraft in Watts per square meter (W m-2). Each class is ten 
times more powerful than the preceding one, with X at 10-4 W m-2). Within a class there is a linear scale 
from 1 to 9. Solar activity is normally within the A to C range. Class C flares have little effect on Earth, 
while the more powerful M and X flares can cause disruption and damage. Flares generally stay below 
X10, but infrequently X designations run 'off the charts'. X20 events that were recorded on August 16, 
1989 and April 2, 2001 were outshone by a flare on November 4, 2003 that was the most powerful X-ray 
flare ever recorded: an X28. Sunspot Region 486, where this flare originated was the most turbulently 
active sunspot ever recorded. [3] 
2.1.Significance of flares and their effects  
Flares are continuously happening. As late as 1960, we would have called them chromospheric 
flares[1] . Small flares may last only a few minutes, big flares an hour or more. Flares on the sun were 
quite unsuspected before 1859. The largest radiation storm of solar flares since October 1989 occurred in 
January 22, 2005. Today, although flares may be a source of wonder and delight, their effects are a source 
of concern to scientists, industries, governments and above all to the current ICTs. Considerable effort 
goes into predicting the effects of flares on human activities on earth and in space. The significant effects 
of flares on human activities are those that affect X-rays, energetic protons and the geomagnetic filed, the 
latter can affect power transmission and telecommunications cables[8]. 
2.2.Solar Flare Prediction  
In order to predict a solar flare two areas have so far been investigated: the observations analysis 
aimed at understanding the flare process, and the practical operations of gathering and interpreting 
relevant data for making the flare forecast[11]. Despite rapid progress, flare physics is still far from 
attaining the exact and quantitative understanding of flare processes required for accurate prediction but 
there is a prediction for 2012. Current methods of flare prediction are problematic, and there is no certain 
indication that an active region on the Sun will produce a flare.  
From August 28 until September 2, 1859, numerous sunspots and solar flares were observed on the 
sun, the largest flare occurring on September 1. A massive CME headed directly at Earth due to the solar 
flare and made it within eighteen hours — a trip that normally takes three to four days. On September 1 – 
2, the largest recorded geomagnetic storm occurred. The horizontal intensity of geomagnetic field was 
reduced by 1600 nT as recorded by the Colaba observatory near Bombay, India. Telegraph wires in both 
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the United States and Europe experienced induced emf in some cases even shocking telegraph operators 
and causing fires. Auroras were seen as far south as Hawaii, Mexico, Cuba, and Italy — phenomenon that 
is usually only seen near the poles. On March 13, 1989 a severe geomagnetic storm caused the collapse of 
the Hydro-Québec power grid in a matter of seconds as equipment protection relays tripped in a 
cascading sequence of events[3]. Six million people were left without power for nine hours, with 
significant economic loss[6]. The storm even caused auroras as far south as Texas[4]. The geomagnetic 
storm causing this event was itself the result of a CME, ejected from the Sun on March 9, 1989[5]. 
Since 1859, less severe storms have occurred in 1921 and 1960, when widespread radio disruption was 
reported[2]. In August 1989, another storm affected microchips, leading to a halt of all trading on 
Toronto's stock market[10]. Since 1995, geomagnetic storms and solar flares have been monitored from the 
Solar and Heliospheric Observatory (SOHO) joint-NASA-European Space Agency satellite. On February 
26, 2008 the magnetic fields erupted inside the magnetotail, releasing about 1015 Joules of energy. The 
blast launched two gigantic clouds of protons and electrons, one toward Earth and one away from Earth. 
The Earth-directed cloud crashed into the planet below, sparking vivid auroras in Canada and Alaska[7].  
3.A Worst Case Scenario  
If a solar storm hit the Earth, it could throw the entire ICT out of gear that would lead to complete 
paralysis to communication and other related equipments and their usage. This would also throw out 
navigation systems, crash stock markets, ground aircraft and cause power cuts. Transformers could get 
wiped out, meaning that whole continents would not have electrical power. Communication systems and 
power systems worldwide could be wiped out for months at a time. Something this large would cause not 
just a localized but rather a continent-wide power outage. Food riots would break out, governments could 
collapse and there would be no cavalry coming to the rescue because the cavalry would also lose its 
power and ability to communicate[9]. Lawrence E. Joseph, a disaster expert, states that these solar storms 
which will hit in 2012 will potentially effect power grids, satellites, and cost trillions daily for the world. 
He has written a book, “Guilty of Apocalypse: The Case Against 2012”, in which he says that the year 
2012 will be “pivotal, perhaps catastrophic, and possibly revelatory, to a degree unmatched in human 
history”. Frequency of solar storms is expected to increase beginning summer of 2011 until 2017. 
If a super solar storm slams into the earth, this no doubt will trigger an international crises and Martial 
Law[9] will follow soon afterwards. There is a provision of such Martial Law in the US when the country 
has been facing some national or civil crisis. So if you are in the Unites States, whatever you do, you want 
to make sure you not only get home once the super solar storm starts, but you want to make sure that you 
continue to stay at home until after the solar storm is over and only after Martial Law is over as well. The 
solar storm could last for weeks or may be months. In that case you need anywhere from 12 to 24 months 
of supplies. 
4.Some Remedial Steps  
There are remedial measures that need to be adopted like protecting eyes, wearing relective clothes and 
repositioning any instrument that uses batteries. The following remidial measures are specific to ICT 
devices[12]: 
x Use a UPS on your computer and TV  
x Install lightning and surge arrestors  
x Use power strips on computers and TV’s  
x Wire solar energy systems to voltages lower that 150 volts  
x Go off the grid 
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Also, on Earth, power stations and especially transformers should be insulated and reinforced so as to 
be able to withstand radiation coming from outer space. This is not rocket science; we know how to do it 
and the technology is already there—it's just a question of political will. 
5.Conclusion  
Solar storms will continue to take place and due to that the impending solar flare in the years ahead if 
not today is going to cause a big destruction on the earth for sure. What has been done, so far in the ICT 
area, cannot be undone but in future the preventive measures can be taken – satellites can be sent offline 
during big flares, power grids and communication networks can be shielded against electromagnetic 
radiation and so on. But it is not the end of the world, for sure.  
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